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dictors of single limb standing balance in individuals with medial
compartment knee OA.
Methods: Fifty seven consecutive patients with radiographically-
conﬁrmed medial compartment knee OA underwent strength and
balance testing of their diseased limb (most painful in cases of
bilateral disease) during a single testing session. Lower limb align-
ment and radiographic disease severity (Kellgren and Lawrence
(KL) grade dichotomized as mild (grade 2) or mod/severe (grades
3 and 4)) were also measured and participants completed the
Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) prior to testing. Maximal isometric torque of the hip and
knee extensors as well as the hip abductors and adductors were
measured with an isokinetic dynamometer (knee) or hand-held
dynamometer (hip) and normalised to body mass (Nm/kg). For
standing balance testing, participants were required to stand as
still as possible on the affected limb for 10 seconds while cen-
tre of pressure (COP) data were collected from a force platform.
An initial logistic regression was performed to identify differences
between those who were able to perform three trials of balance
from those who were unable. Multiple linear regression was also
performed to identify anatomical and disease-speciﬁc predictors
of total COP path length in those able to complete the three trials.
Results: Thirty four participants (60%) were able to complete all
standing balance trials, while twenty three were unable. Logistic
regression indicated that only age and WOMAC pain were sig-
niﬁcant predictors of group classiﬁcation (able/unable) with those
participants able to complete the trials more likely to be younger
(p = 0.04) and report less knee pain (p = 0.04). When examin-
ing standing balance data (n=34), our multiple regression model
(Table 1) was able to explain 65.4% of the variance in COP path
length with disease severity (p < 0.001), alignment (p = 0.03), and
pain (p = 0.03) signiﬁcantly contributing to the model. In particular,
better standing balance (ie. smaller COP length values) was as-
sociated with more severe disease, less varus malalignment, and
less pain.
Multiple linear regression model to predict COP path length (in cm)
Variable Beta-coefﬁcient (95% CI) Signiﬁcance
Constant 572.60 (124.06, 1021.13) 0.01
Severity (0 = mild, 1 = mod/severe) -19.46 (-28.44, -10.47) <0.001
Alignment (degrees) -2.693 (-5.08, -0.30) 0.03
WOMAC Pain 2.41 (0.35, 4.47) 0.02
Conclusions: Whilst accounting for other independent variables,
knee pain was a signiﬁcant predictor of not only who was able to
perform trials of single limb standing balance, but also the ability of
those who could. Disease variables such as radiographic severity
and lower limb alignment were also related to standing balance
ability. Given the role of standing balance in physical functioning
and risk for falls, balance training in those with knee OA should be
conducted. Importantly, strategies targeting improvement of pain
and malalignment should be advocated in this patient population.
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Purpose: The external knee adduction moment (KAM) during
walking measured from 3-dimensional gait analysis in the labora-
tory setting is a dynamic indicator of medial tibiofemoral compart-
ment load. The KAM is an important measure as it is associated
with the presence and severity of knee osteoarthritis (OA) symp-
toms and the risk of disease progression. However, it is currently
not possible to calculate the KAM without costly and sophisticated
equipment thus limiting the clinical utility of this measure. This
study aimed to investigate whether simple clinical measures could
be used to predict the KAM in people with medial knee OA
Methods: 47 (25 F, 22 M) participants with radiographically-
conﬁrmed medial compartment knee OA were recruited. A Vicon
motion analysis system and force plates were used to calculate
the KAM during 5 trials of self-selected speed barefeet walking.
The variables of interest was the peak KAM (Nm/BW*HT%) aver-
aged over the 5 trials. Clinical predictors included: body mass (kg);
height (m); tibial angle measured using an inclinometer attached
a set of callipers positioned between the tibial tuberosity and the
neck of the talus (deg); self-selected usual walking speed over a 4
m walkway (m/s); and visually observed trunk lean to the affected
limb during the stance phase of walking (presence scored as
1/absence scored as 0). A series of 9 logistic regression analyses
with participants dichotomised into ‘high’ and ‘low’ loaders based
on a cut-off KAM value (from 1.75 to 4.0 Nm/BW*HT% in incre-
ments of 0.25) were used to calculate sensitivity and speciﬁcity
of the predicted clinical model and construct a receiver operating
characteristic (ROC) curve. Based on the ROC curve, the most
appropriate prediction model was chosen. A multiple linear regres-
sion was also performed to predict actual values of the KAM using
the 5 clinical measures
Results: The most appropriate cut-off KAM value was 3.25
Nm/BW*HT% which yielded a sensitivity of 70% and a speci-
ﬁcity of 82%. This was similar to the median KAM of the cohort
(3.01 Nm/BW*HT%). Our logistic regression model at the cut-off
KAM value was able to correctly classify ‘low’ and ‘high’ loaders
in 76.6% of cases (p<0.001). To predict the probability of an
individual patient being a ‘high’ loader, the equation is:
1/(1 + e – z) where z = 0.035(body mass) + 2.466(height) +
0.327(tibial angle) + 4.857(walking speed) – 0.968(trunk lean) –
16.09.
The clinical predictors were able to explain 51% of the variance
in KAM (p<0.001) using the following multiple regression model:
KAM = 0.012(body mass) + 0.381(height) + 0.200(tibial angle) +
2.078(walking speed) – 0.212(trunk lean) – 2.479
Conclusions: Our study demonstrates that a set of 5 measures
easily obtained in the clinical setting can help predict the probability
that an individual with medial knee OA experiences high knee
loads during walking. Identifying those patients who are more
likely to experience high knee loads would assist practitioners in
deciding whether load-modifying interventions such as braces may
be appropriate for these individuals. However, the same 5 clinical
measures were only able to explain half the variance in actual
KAM values suggesting that other unmeasured factors contribute
to overall knee joint load.
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Purpose: Interpreting gait data is challenging due to intersub-
ject variability observed in the gait pattern of both normal and
pathological populations. Subclassiﬁcation of individuals exhibiting
similar gait pattern proﬁles into clusters using principal component
analysis (PCA) can be performed. The objective of this study was
to investigate the impact of using cluster analysis when studying
